
248 SUMMrlHY OF CURRENT RESEARCHES RELATING TO 

MICROSCOPY. 

A. Instruments: Accessories, etc.* 

(1) Stands. 

Winkel's Stand No. 1.t-This stand (fig. 31) has been specially 
designed for photomicrographic work and visual observations demanding 
the greatest precision. 

It has rack-and-pinion, coarse- and new form of fine-adjustment, 
one division of the drum of which represents a vertical movement of 
0.00," mm., centring rotating mechanical stage, the lateral mechanism 
of which can be removed ; the rotation can also be clamped by means 
of a milled head ou the left-hand side of the instrument ; iris- 
diaphragm mounted beneath the stage; substage illuminator No. 1, 
body-tube 6 cm. in diameter, thus permitting the use of the low- 
power micro-luminars without cutting down the field, after removing 
the draw-tube, which is of the usual standard gauge graduated to 
millimetres. 

The whole is mounted on a heavy horseshoe foot with hinged up- 
right-hand clamp ; the instrument can thus be set at any convenient 
inclination from vertical to horizontal ; the fitting carrying the plane 
and concave mirror can be removed when the instrument is required for 
use in the latter position. 

Winkel's Travelling Microscope.$-This instrument (fig. 3 2 )  which 
is of medium size, can, by hinging stage and foot, be fitted into a case 
11& x 8 x @ in., thus rendering i t  much =ore portable than our 
laboratory models of similar size. 

I t  has rack-and-pinion, coarse- and micronieter screw fine-adjust- 
rnent, square stage fitted with iris-diaphragm, substage illuminating 
apparatus, with screw focusing adjustment, graduated draw-tube, double 
nose-piece, and joint for inclination. 

The method of packing will be obvious from the illustration. Before 
rotatihg the stage to pack the instrument, the mirror, which slides in a 
groove, must be losered, and on again setting up the instrument care 
must be taken to see that the stage is brought right over to the stop 

* This subdivision contains (1) Stands; (2) Eye-pieces and Objectives: (3) 
Illuminating and other Apparatus ; (4) Photomicrography ; (5) Microscopical 
Optics and Manipulation; (6) Miscellaneous. 

t R. Winkel, Gottingen Catalogue, 1911, pp. 28-3 (1 fig.). : Tom. cit., p. 45 (1 fig.). 
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FIG. 31 



provided, thus assuming a truly horizontal position before clamping, 
otherwise the optic axis will not be perpendicular to it. 

Fro. 3?. 
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Winkel’s Dissecting Microscope.*-This instrument (fig. 33) gives 
greater working surface than most dissecting Microscopes. As will be 
seen from the illustration, it has rack-and-pinion focusing adjustment 
and also a rack-and-pinion movement for adjusting the optical system 
in a horizontal plane, which, together with a rotary movement i n  the 

FIG. 33. 

same plane, pekmits of its use over any desired portion of the stage. 
The arm carrying the optical system is slotted to receive either the 
Porro erector, which can be used with ordinary objectives and eye- 
pieces, or a ring to carry single lenses, both of which are provided, 
together with silvered and opal reflectors for illuminating transparent 
objects, and a plate with black and white surfaces-shown in the illustra- 
tion swung aside-as a contrast background for opaque objects. 

* R. Winkel, Gottingen Catalogue, 1911, p. 50. 
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(2) Eye-pieces and Objectives. 

Edinger's Pointer-Double-Ocular.*-In spite of the advantages of 
the pointer-ocular, L. Edinger has long felt that an eye-piece which 
would allow of simultaneous observation by two persons, and which would 
at  the mme time preserve the principle of the pointer, was a great deside- 
ratum. The applicability of such an auxiliary to teaching purposes 
needs no demonstration. The apparatus shown in fig. 34 has been made 
by the Leitz firm to the designs of C. Metz, and is found to answer its 
purpose completely. The name Pointer-double-ocular (Zeigerdoppel- 
ocular) has been given to it. Between the collective-lens and the eye- 
lens of an ordinary ocular and exactly over the ocular diaphragm a 
double prism, i. ii., is inserted. Prism i. is an isosceles prism of angles 
35', 3 5 O ,  1104 Prism ii. is right-angled, with angles 35O, 55" and 90". 
The prisms are placed so that their larger sides (i.e. those opposite llOo 
and 90") are in juxtaposition, and in such a manner that they are 
separated by an exceedingly thin layer of air. At this air-space, inclined 
at  55" to the optic axis, a partial reflexion of the light-beam takes place. 

FIG. 34. 

About two-thirds of the beam passes on and about one-third is reflected. 
The image formed in the main optic axis is therefore somewhat brighter 
than that formed by reflexion. The images formed are of equal value, 
because in both the full aperture of the objective is utilized. The axis 
of the reflected image forms with the axis of the Microficope an angle 
of 70'. Lateral observation would be quite possible if an eye-lens, the 
same as for the vertical observation, were applied at  a suitable distance. 
But this would bring the lateral observer too near to the tube and to 
the first observer. Therefore a lens combination is applied somewhat 
similar to a terrestrial ocular. The tube of this telescope has a down- 
wards inclination which imparts some difficulty to its use until the 
observer's head has found the right position. But the Leitz firm also 
deliver the apparatus with an upwards-inclined tube, and for this purpose 
prism iii. is introduced. This, however, has the effect of weakening the 
light, and the author prefers the first method. Adjustment is made a t  
the vertical eye-lens, and this is simultaneously effected through the bent 
tube at the second eye-lens. If the second observer's eyes are not normal 

* Zeitschr. wise. Mikrosk., xxvii. (19lO)-pp. 3368 (1 fig.).' 
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he must correct them by spectacles. The two images are then identical 
and the pointer appears in each. The slight difference in brightness is 
not found to be a detriment. The author has, after a year’s experience, 
found the instrument a very valuable help in his demonstrations. 
BOEOEHOLD, H.-Eine neue Konstrnktion von Korrektionalinsen. 

[Chiefly relates to telescopes ] 
Zeit. f. Instrumntenkunde, xxx. (1910) pp. 302-7 (1 fig.). 

(3) Illuminating and other Apparatus. 

New Method for Microscopical Metallography.*-E. Sommerfeldt 
describes J. Konigsberger’s apparatus and method. If natural light be 
allowed to fall by means of a vertical illuminator on an isotropic surface 
the reflected light does not exhibit polarization. 
3 u t  if the reflexion occurs at an anisotropic surface 
a separation of the light takes place into two com- 
ponents vibrating perpendicularly to each other, and 
these components are of unequal intensity, so that 
a partial polarization follows. Two arrangements 
serve forrealizing this polarizing effect on well-polished 
surfaces. The simpler arrangement-not serviceable, 
however, for quantitative measurements-consists of 
a Klein quartz plate, in combination with a nicol 
prism (polarizer), placed in front of the vertical illu- 
minator ; the analyser (inner nicol) remaining in the 
nsual place. The Klein plate gives violet effects with 
isotropic substances ; but with anisotropic substances 
it lu  mishes a coloured field which changes during 
rotation (red and blue ; with strong anisotropy, bright 
yelluw or green). The second arrangement involves 
the use of a Savart’s double plate, which, observed 
with a telescope adjusted foi  infinity, must reveal 
between crossed nicols two deep black quite sharp 
bands, surrounded by coloured bands. If unpolarized 
light is reflected (i.e. if the preparation is isotropic) 
no bands appear. The more complete the polariza- 
tion of the reflected light the clearer appear the bands, and therefore 
the deeper the anisotropy of the preparation. By means of a contrast 
plate, prepared out of two smoke-quartz ’plates cut perpendicularly to 
the ans, the bands become intensified. The preparation must be very 
accurately set perpendicular to the incident light rays, and this is effected 
by the adjusting apparatus J seen in fig. 35. 

Application of Mercury Light to Microscopical Works.t-A. Rohler 
describes a Hageh Microscope lamp which the Zeiss firm have made for 
him and which he has found very useful in his microscopical work. The 
light source is furnished by one of Messrs. Schott’s Hageh lamps, in 
which the mercury column has a special length of 20 cm. A special 

* Metallurgie, vi. (1909) pp. 605-7 (1 pl. and 1 fig.). See also Zentralbl. f .  Min., 
Geol. u. Pslaont., 1908, p. 565 ; 1909, p. 245 ; and Zeitschr. wiss. Mikrosk., xxvii. 
(1910) p. 445 (1 fig.). 

t Zeitschr. wiss. IIikrosk., xxvii. (1910) pp. 399-35 (1 fig.). 

F ~ ~ .  35. 

April 19th, 1911 S 
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resistance coil is supplied for use with currents of 65 to 220 volts 
A current strength of about 3 . 5  amperes is necessary. As seen in 
fig. 36, the tube is placed in an inclined position in a I - s h a p e d  
holder and secured with springs. The lower end of the lamp where the  
mercury accumulates is connected with the negative pole of the circuit. 
The lamp is shielded from the observer by an iron shade, so as to shut 
off the superfluous light : the shade has an opening opposite the middle 
of the lamp for transmitting the light, which then impinges upon the 
flask filled with a solution and acting as an engraver's globe. The holder 
of this flask (see figure) also acts as a handle for lifting the whole appa- 
ratus. The effect of the entire arrangement is to  throw an image of the 
illuminating mercury column on the iris diaphragm of the Microscope, 
and hencc 011 to tlie plane of the object. The fluid in the flask not only 

FIG. 36. 

provides light for the lenses but also acts as a light filter. For clear 
green light of wave-length 546 pp (this is the brightest line of the mer- 
cury vapour lamp) the filter should have the following composition :- 
distilled water, 300 C.CIII. ; picric acid, 0.4 grm. ; copper sulphate, 
3.5 grm. ; didglnium nitrate, 15 .0  grm. If this didymium nitrate 
be omitted no light is transmitted beyond the line X = 516 p p ;  t h e  
yellow lines X = 576 pp and 559 pp also disappear. These two yellow 
lines are, hoxever, obtained with great brightness mith the following 
solution :-distilled rater, 300 c.cm. ; potassium bichromate, 15 grm. ; 
copper sulphate, 3.5 grm. ; sulphuric acid, 1 c.cm. The blue and violet 
lines X = 436 pp, 407 pp and 405 pp are obtained with :-distilled water, 
225 c.cm. ; copper sulphate, 1 grm. ; ammonium hydrate, 55 c.cm. With 
subjective observation only the line 436 pp is effective, as it is much 
more intensive than the two violet lines ; the light in this case is, there- 
fore, practically monochromatic. Flasks can be filled with the respective 
solutions and secured with well paraffined corks ; they are then always 
available for obtaining light of their corresponding colour's. For the  
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finest subjective observation the green light is usually the most useful. 
Its w ave-length almost exactly corresponds wit.h that for which the eye 
bas the greatest adaptability, so that the finest details are seen in the 
clearest way. So great is the brightness that it suffices for the strongest 
magnifications. The yellow and the blue light filters will be more useful 
for studying changes in resolving power. 

The lamp is very simple in management, and can be used for photo- 
micrography. 

New Microscope Lamp.-This lamp (fig. 37) was exhibited and 
described a t  the December Meeting.* By the kindness of the designer, 

F I G .  37. 

C.  E. Heath, we are able to add some important particulars and give an 
illustration. Although not designed for critical work, he suggests that 
the lamp might be used for that purpose if a ground glass slip mere 
inserted in the lamp, the surface of the ground glass being utilized as 
the source of light and focused upon the object by the sub-stage 
condenser. As it is difficult to focus the ground glass, H slip having 
lines ruled on the ground surface is used for focusing, and when the 
lines are sharply focused, a slip of ground glass without lines is sub- 
stituted for it, care being taken that it faces the same way round as the 
ruled slip, so that the ground surfaces will be in the same plane, and 
therefore exactly in focus. The ground glass is kept from shifting by 
the pressure of the curved metal sheet seen in both figures. 

* See this Journal, 1911, pp. 128-9. 
s 3  
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Microspectroscope.*-This microspectroscope (fig. 38), made by 
Adam Hilger, can be substituted for the eye-piece in any form of 
Microscope. I t  has an adjustable slit, comparison prism, and clip for 

test-tube to hold comparison liquid, condensing 
lens, collimating lens, and compound prism. A 
photographic scale and screen adjustment for 
setting the same to the fiducial reading, and 
mirror for illuminating the scale from any source 
of light, are also supplied. 

Plug Micrometer.?-H. Hipple describes a 
plug micrometer (fig. 39), having a hardened 
bushing, H, with thrpe holes to receive the balls 
K. The bushing H is inserted in the barrel B. 
The holes in the barrel are bored rather small, 
80 that at most only one-third of the diameter 
of the ball can project. The barrel B is gradu- 
ated longitudinally, and threaded inside to re- 
ceive the pin S. This pin is provided at one 
end with the cone C, and is fixed in the sleeve 
M, which is graduated. By turning the sleeve M, 
the pin will screw forward or backward, its cone 
C forcing the balls K outward or letting them 
come inward. In  measuring a hole the pin S is 
screwed out so far that the balls do not project 

through the barrel B, therefore resting on the smallest diameter of the cone 
C. Then the instrument is inserted in the hole that is to be measured, and 
bhe pin 8 is screwed in so far that the ballstouch the side of the holes. 

FIG. 38. 

B 

C 
K 

FIG. 39 

The diameter is then quickly read on the scde. The accuracy of the 
instrument ia dependent on (1) the thread, (2) the cone, and (3) the 
balls. The smallest instrument is made for a hole from 6-7 mm. 
(0.25 in.) in diameter. It is therefore necessary to have a number of 
instruments in order to measure holes of greatly varying diameters. 
G A I  D u E o v, N.-Donkelfeld-beleuchtung und Ultra-mikroskopie in dsr Biologie 

Jena: Gustav Pischer (1910) 83 pp. (5 pls. and 13 figs.). 

Zezt. f. fnstrunxiztenkude, xxx. (1910) pp. 321-9 (7 figs.). 

nnd in der Yedizin. 

L o w  E, F.-Ein tragbares Interferometer fiir Flhseigkeiten and Qase. 

~~~~~ 

* Adam Hilger, Ltd., Catalogue, 1911, Section J, p. 3, fig. 4. 
t American Machinist, through Eng. Mechanic, xcii. (1911) p, 581, 
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(4) Photomicrography. 

Photographing Fossils by Reflected Light.*-L. D. Burling 
describes a method of photographing fossils by reflected light. The 
scheme seems to yield excellent results, and may be generally valuable in 
photographic reproduction. The back of an ordinary enlarging and 
reducing camera was pivoted so that it would revolve about a vertical 
line passing through the centre of the ground glass plate, and the rack 
upon which the specimens arc: mounted was made to revolve about a 
vertical line passing through the centre of the specimen. Suitable 
scales were so attached to both the specimen rack and the back of the 
camera, that each might be clamped at any desired angle. In  practice 
the specimen is placed in position, the lens is removed, and the relative 
position of the light and the angular position of the specimen are 
manipulated to secure the most favourable illumination. (Experience 
has shown that variations in the intensity of light are necessary to bring 

FIG. 40. 

out the particular features of different specimens, and that t h  degree of 
illumination required can best be determined by direct observation 
through the camera rather than upon the ground glass.) 

I n  order to eliminate distortion, the back of the camera is then 
revolved through an angle corresponding to that indicated by the scale 
on the specimen rack, the lens is replaced, and the specimen is focused 
and photographed. The best results have been obtained with lenses 
having a focal length of at  least 6 or 7 inches, or long enough to eliminate 
any errors arising in the adjustment of the camera. 

The light 
used is a screened arc lamp, suspended by a pulley from the ceiling ; the 
camera stand is movable, and the specimen rack and the back of the 
camera are each free to move through an arc of 60". The box-like 
projection into which the bellows may be compressed has been cut away, 
to increase the angle through which the back of the camera may be 
revolved. 

* Amer. Journ. Sci., xxxi. (1911) pp. 99-100 (1 fig.). 

Fig. 40 is a plan of the camera showing its arrangement. 
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(6) Miscellaneous. 

Microscopic Structure of Uric Acid Calculi.*-S. G. Shattock 
divides uric acid calculi into tFo classes, the cancellous and the compact, 
according as there are or are not lacunae to be found in the sections. 
I n  the course of his remarks, the author compares the crystals forming 
calculi with uric acid sediments in urine, and discusses the nature of 
the nucleus of uric acid calculi. He finds that the nucleus is almost 
invariably of the same chemical composition as the rest of the stone, 
but that its structure varies, consisting of loosely arranged crystals 
resembling “ crystalline rubble ” in the cancellous rariety, n-hile in the 
compact one it is a dense mass of crjstals arranged in radiating columns, 
and often starting from a small collection of cuboidal crystals. He  
points out that the essential condition for the formation of crystals 
must be supersaturation of the urine with uric acid. The paper is 
copiously illusti ated. 

Coloured Plates of Microscopical Preparations.?-Y. Sobotta 
describes a tno-colour autotype process, by means of which the majority 
of histological preparations may be faithfully reproduced at a compara- 
tively sniall cost. I n  preparing a plate of a section stained with 
htematoxplin and eosin, the stains may be represented by violet and red. 
A drawing is made first of all of the haematoxplin stained portion alone. 
This is executed in black with Chinese ink. By means of the autotype 
process, prints of this are prepared in black, in riolet, and in a pale 
shadowy ground colour. Upon this last print, a drawing is made of the 
eosin-staining portion alone. From this 
are prepared a plate in black and a plate in red. Then a combined print 
of the violet and the red plate will give a tint two-colour reproduction 
of the preparation. 

Microchemical Demonstration of Guanin.$-A. de Giacomo de- 
scribes a method, by which the presence of guanin may be demonstrated 
in microscopical sections of birds’ kidneys. This process depends upon 
Rurian’s reaction. The reagents employed must be carefully prepared 
at the time of use. The section, fixed in alcohol and adherent to a cover- 
slip, is washed in distilled water and dried. TFO drops of a solution of 
diazobenzolsulphonic acid are added. After half a minute, a further 
quantity of the reagent is added, and then a small quantity of a sodium 
hydrate solution. The reagents may also be used in the reverse order. 
Yellowish red points appear. The section may be mounted on a slide in 
the excess of sodium hydrate, or in glycerin. I n  a section so treated, an 
orange-red colour shows the presence of guanin in many of the cells of 
the tubular epithelium and in the connective tissue. The guanin-free 
portions have a pale yellow colour. Particulars of the stock solutions 
required and the methods of preparation are given. 

Histological Changes in Infantile Paralysis.$-In the spinal cord 
of an old standing case of infantile paralysis, V. Jonnesco has found a 

* Proc. Roy. Soc. Med., Pathol. Section iv.  (1911) pp. 110-46 (26 figs.). 
t Zeitschr. wiss. Mikrosk., xxvii. (1910) pp. 200-13. 

5 C.R. SOC. Biol. Paris, Ixx. (1911) pp. 109-10. 

This is also done in black. 

Tom. cit., pp. 257-9. 
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remarkable formation. The case was of the monoplegic type. I n  the 
cells of the cervical ganglia, on the side corresponding to the affected 
limb, there appeared rosette bodies staining deeply with iron-haema- 
toxylin. They are stained blue by the methods of Giemsa and Mallory. 
A low magnification shows six or eight axially-disposed filaments sur- 
rounded by a hyaline zone. High magnification shows that these fila- 
ments consist of a large number of small spherical granules linked 
together. The formation is placed in the ganglion cell, usually at 
some distance from the nucleus. The author considers various possible 
explanations, and regards as most probable the hypothesis that this is a 
crystalloid formation in the ganglion cell, which only becomes visible on 
account of the chroniatolysis of the chromatophil substance of Nissl. 

Quekett Microscopical Club.-At the 4Tlst Ordinary Meeting, held 
on February 28, 1910, which was also the 45th Annual General Meeting, 
the President, Professor E. A. Minchin, M.A., F.Z.S., delivered an addrefis 
on “ Some Problems of Evolution in the Simplest Forms of Life.” The 
principal points dealt with were popular classifications of living things, 
scientific methods to the same end, and the need in the latter case to 
draw distinctions and institute comparisons undreamt of by the ordinary 
person. The Microscope, relatively a thing of yesterday, is not yet 
adequate for our needs, but is growing and daily becoming more effi- 
cient. I n  
some cases a Protist organism can be at one time a plant, at  another an 
animal. I n  Protista there are two Tell-marked types. One, more 
primitive and in which chromatin occurs only in scattered granules, 
“chromidia.” The second, higher and leading on to the ordinary plants 
and  animals, and in which the greater part of the chromatin is aggrc- 
gated into a nucleus, and nhich, further, has a distinct protoplasmic 
zone-the cytoplasm. The first is the bacterial type, the second the 
cellular type. The existence in all forms of higher life of sex and sex- 
phenomena was then briefly dealt nith. Sex-phenomena are also 
observed in the cellular type of Protista. I u  the visible world of living 
things it is found universally that organisms are divisible more or less 
easily into groups which are termed “ species.” Some species are sharply 
marked off from others, some are less so, but no one now considers a 
species as a fixed and immutable entity. The fact, hoffever, remains 
that the tendency of living things to separate themselves into species 
more or less distinct, is one of the most constant and universal peculiari- 
ties of the organic world. I n  so far as the Protista are concerned it was 
thought that syngamy was tlie bond which unites the individuals com- 
prising a species and separates them from those of another, though closely 
allied, species. Without syngamy a species would tend to break up into 
distinct races or strains, either under the influence of environment or by 
innate variations. Syngamy tends to reduce the individual difference4 
to a common level, by mixing together the characters of divergent strains. 
It therefore follows that there are no true species amongst organisms of 
the bacterial grade, if it be true that syngamy does not occur amongst 
them, and the so-called species of bacteria are to be regarded as mere 
strains capable of modification in any direction by environmental in- 
fluences. From these considerations it was thought to be evident that 

Different types of metabolism were observed in the Protista. 
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the passage from the bacterial to the cellular grade was perhaps the 
most important advance in the evolution of living beings, as the cellular 
type was the starting point for the evolution, not only of the Protozoa, 
but through them of the whole visible everyday world of animals and 
plants, in all of which the cell is the unit of structure. Further, with 
the cellular type were initiated, in the President's opinion, two of the 
most universal and characteristic peculiarities of living beings, namely, 
the phenomena of sex and the tendency to form species. 

B. Technique.. 
(1) Co1lect;nz Objects, inc luding  Cul ture  Processes. 

Selective Action of Dieudonnb's lKedium.f-E. Glaser and Y. Hachla 
have carried out an investigation upon Dieudonnk's alkaline blood-agar 
medium, devised for  the isolation of cholera vibrios, with a view to 
ascertaining whether the growth of certain organisms other than cholera 
was permitted. They found that Bacillus ftecalis alkaligenes, an organism 
often present in normal fEces, grew on this medium as luxuriantly a4 
Vibrio cholerae, and suggested that a ready means is thus afforded for 
the separation of R. typhosus and B. ftecalis alkaleenes. B. fluoresceits 
and B. fluorescens noi~ liquefaciens both grow well upon this medium a t  
2.Y C, but show little growth at  37" C. Protezts vulgaris grows well a t  
both room temperature and blood heat, but Proteus piscicidas versicalor, 
while showing good growth at  room temperature, is restrained at  a 
temperature of 37" C. 

New Method for Studying Movements of Bacteria.S--'hl. Liacho- 
wetzky gives the following account of his method : Melted agar is poured 
into a small Petri dish, which must be perfectly horizontal. Upon the 
surface of the solidified agar is laid a sterile Swedish filter-paper, marked 
with three intersecting millimetre scales. The paper is moistened by 
the condensation-water of the medium. Should this prove insufficient, 
a small quantity of saline may be added, By means of a special 
platinum needle, the paper and agar are inoculated, from a culture of the 
organism to be investigated, at  the point of intersection of the milli- 
metre wales. Small pieces of sterile silk, from 2-5 mm. in length, are 
placed in various positions upon the scales. The plate is then placed in 
the incubator, the horizontal position being exactly maintained. After 
a suitable time, according to  the nature of the investigation, and of the 
organism that is being studied, these silk threads are transferred to 
broth tubes, which are then incubated for one to three days. If the  
organisms, starting from the point of intersection, travel far enough to 
reach one of theEe threads, they will infect it, so that subsequent cultiva- 
tion from this thread will yield a gronth of the organism. Thus, if the 
broth tubes, inoculated nith the nearer threads, give a grovth, while 

* This division ccntains (1) Collecting Objects, including Culture Pro- 
cesses ; (2) Preparing Objects ; (3) Cutting, including Embedding and  Microtcmes ; 
(4) Staining and Injecting ; (5) Mcunting, including Slides, preservative fluids, etc. ; 
(6) Miscellaneous. 

t Centralbl. Bakt., l t e  Abt., Orig., Ivii. (1911) p p  371-94. 
$ Tcm. cit., pp. 180-91. 
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cultivations from those more remote remain sterile, an accurate expression 
for the powers of locomotion of the organism niay be obtained. 

The author gives tables showing marked differences between the 
figures obtained in observations of non-motile and motile organisms. 
He shows that, by his method, the influence of abnormal chemical and 
physical conditions upon the motility of organisms may be demonstrated. 
As contrasted with procedures which depend upon continuous observa- 
tions and eye-pieces bearing scales, he claims that his plan is suited for 
observations extending over several hours, and further, that by it, error 
consequent upon variations in the energy of individual organisms are 
obviated. I n  concIusion, it is stated that, by this means, pure cultures 
of organisms, differing in their powers of movement, may readily be 
obtained. 

Methods of Investigating Oriental Sore.* - C. Nicolle and 
L. Manceaux give an account of their researches upon some cases of this 
condition occurring at  Gafsa. The experiments were carried out a t  the 
Pasteur Institute at  Tunis. Leishmania tropica, the causal organism, 
was isolated by puncture of some of these sores in the non-ulcerated stage, 
by means of a syringe needle or a capillary glass pipette. The material 
was inoculated into Novy-MacNeal tubes of the classical formula. A t  
other times a simplified formula JTas used. These cultures were put into 
an incubator a t  19"-23", improvised from two biscuit boxes. After seven 
days, they were transported across the desert to the laboratory. 

I n  order to obtain a pure culture it was necessary to paint the 
surface of the lesion with several applications of tincture of iodine. 
The organism grows at  20"-22", rather more rapidly than the parasite of 
Kala-Azar. On the fourth day, flagellate formsIappear, which begin a t  
once to divide. There is luxuriant growth on the eighth to the tenth 
day. Soon the rosettes appear, and form masses just visible to the 
naked eye. Then the infusoria tend more and more to agglutination 
and immobilization, and the culture is dead at the end of two months. It 
was found possible, however, to keep the organisms alive by repeated 
subculturing. Cultivations were made on other media, but no important 
results were obtained. The microscopical appearances of this parasite 
differ in no way from that of Kala-Azar. 

Rearing Sterile FIies.+Eng. Wollman, in a contribution to the 
knowledge of the part played by microbes in the alimentary canal, gives 
the technique he adopted in rearing flies under sterile conditions. The 
eggs of Callt@horn vomrtoriu sterilized in from 1-4 per 1000 sublimate, 
were placed on damped tufts of glass-wool, and then spread out by means 
of brushes. The glass-wool was then rolled up cylinder-wise, and the ends 
turned in. The whole was theu tied up and placed in a tube, wherein it 
was exposed to alternate currents of sublimate and sterile water. The  
glass-wool was next placed in a Petri's capsule, the ligature was removed, 
and the mass unrolled. This done, the eggs were transferred one by 
one to tubes containing sterilized meat. Three kinds of controls were 
used. The cultivation tubes were tested from time to time, and those 
that were contaminated at once rejected. 

* Ann. Inst. Pasteur, xxiv. (1910) pp. 673-80. 
t Op. clt. XXV. (1911) pp. 79-88 (2 figs.). 
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Bacillus of Acne.*-H. F. Hartvell and E. C. Streeter find that 
Bacillus acnes is essentially an anaerobe. Under anaerobic conditions it 
grows well in all common media, but best on glycerin, agar. Slants 
inoculated by smearing pue on the surface show fair-sized colonies in 
from three to five days ; the colonies are raised, greyish white, opaque. 
The bacillus is Gram-positive, and often has an irregular or beaded 
appearance ; it  is moderately wide ; its length is variable, especially in 
cultures, where it frequently shows braiiching forms. It does not form 
spores. 

(2) :Preparing Objects. 

Demonstrating the Structure of the Yeast-ce1l.t - H. Wager 
states that the best fixatives are Gram’s iodine solution, Flemming’s 
weak chromic acid solution, and Perenyi’s fluid. The best stain is 
Heidenhain’s iron-hematouylin. The structure of the past-cell is best 
determined by means of sections, and the method is perfectly simple. 
A quantity of yeast is put into a tube about half an inch in diameter ; 
it  is then fixed and stained, and alloffed to settle a t  the bottom of the 
tube ; the super~iatant liquid is decanted, and is replaced by upgraded 
alcohols and finally by turpentine or xylol. After it short time the 
sylol or turpentine is poured off ; soft paraffin was is added, keeping i t  
melted at  as low a temperature as possible until the yeast is impregnated 
with it. Then wax of a higher temperature is added, and finally the tube 
is cooled as quickly as possible. It is then broken gently, and the 
paraffin block with the contained jeast-cells removed. The block is then 
cut up, and the sections mounted in balsam for microscopical sxamina- 
tion. I n  this aay  three sections of a single cell may be obtained, 

Investigating Nature of Supposed Algal Coals.$-E. C .  Jeffrey 
worked with material softened by various treatments. I n  the case of 
cannel, or cannelard coal, the material was immersed in 70 p.c. alcohol 
saturated with caustic alkali, and incubated at  60°-700 C. The alkali 
was then removed by frequent treatment with hot alcohol, after which 
it was generally found expedient to treat for two or three Jreeks with 
strongest hydrofluoric acid. After vashing out the acid, the material 
was embedded in the usual way in celloidin. Sections of about 5 micra 
hhick were made. I n  the more resistant camels, especially bogheads 
and oilshales, it  R-as necessary to treat with aqua regia, and in some cases 
to replace the hydrochloric by hydrofluoric acid. It was sometimes 
advantageous to return the material to alkaline alcohol after treatment 
with acids ; in such cases all the acid must be removed before the pieces 
are placed in alkaline alcohol, as otherwise they suffer disastrous swelling. 
Bfter the sections are cut they are dehydrated in a mixture of alcohol 
and chloroform, in order to avoid softening the celloidin matrix ; after 
clearing in benzol or xylol they are mounted in balsam. I n  a few 
instances it was found advantageous to mount in glycerin jelly. I n  
dealing with serial sections, the best procedure is to lay the sections 011 a 
slide as they come off the knife, and then dehydrate and clear them in 
hheir order. 

* Publications Massachusetts Gen. Hosp., iii. (1910) pp. 200-4 (4 figs.). 
t Journ. Inst. Brewing, xvii. (1911) pp. 2-22 (3 figs.). 
1 R o c .  Amer. Acad. Arts. and Sci., xlvi. (1910) pp. 273-90 (5 pls.). 
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(3) Cutting, including Embedding and Microtomes. 

Injection Preparations of Petromyzon.*- B. Mozejko gives an 
account of his methods. The living fish is divided in two by a cut 
through the region of the abdomen. Most of the blood escapes through 
the cut ends of the large vessels, and gentle pressure is used to expel as 
much blood as possible. Cannnh  n-ith slightly enlarged extremities 
are introduced iuto the aorta, and into one of the great veins. A broad 
ligature is then placed near the cut surface, in order to keep the cannult-e 
in position. The ligature must not be employed in such a way as to 
damage the tissues. By an injection into the aorta, so that the 
material is forced through to the veins, a single-colonred injection of 
the vascular system is effected. A tv7o-colour preparation may be 
obtained hy first injecting the veins. When the material so injected 
has solidified, the arteries may he injected. By means of another 
modification, a three-colour injection, distinguishing arteries, veins, and 
sinuses, may be obtained. S f  ter injection is complete, the preparations 
are placed, without removing the ligatures, into a fixing fluid which 
contains f ormalin. After fixation the ligatures are removed, and the 
preparations preserved. Portions may be embedded in  celloidin, and 
serial sections cut. I n  previous communications, t particulars as to the 
materials suitable for iiijection have been given. 

The author has combined these injections with the clearing methods 
recommended by Lundvall, by mrans of which semi-transparent pre- 
parationr; are obtained. I n  the application of this latter process to 
Petromyzon fuiTintilis, it  is necessary to bleach the highly-resistant pig- 
ment by menns of prolonged application of free chlorine. This precludes 
the use of carmine or ultramarine in the injection material. Faint 
colours such as chrome-yellow are the most snitable. 

Demonstrating Presence of Starch in a Leaf.$-0. H. Latter 
exposes the leaf to sunlight for some hours, then boils in water for a few 
moments, and afterwards dissolves out the chlorophyll with methylated 
spirit. The alcohol is removed by means of water, and then the leaf is 
treated with iodine solution. The leaf is nest immersed in benzol, 
which dissolves out the iodine from all parts except the blue starcli- 
iodine compound. Hence the blue colour shows up plainly, being no 
longer masked by the yellow-browns of the cellulose and protoplasm. 

Method of obtaining Sections of Urinary Calculi.$ -S. G. Shattock, 
in his coniinniiication on the microscopic structure of uric acid calculi, 
gives the following account of the technique adopted. 

The  method consists in rubbing away half of the calculus on a file 
or on glass-paper, the final part of the grinding being carried out on i b  

wet hone. I n  some calculi the nucleus is so differentiated as to readily 
allow of identification. This is, however, not always the case ; one has 
t o  guard against the fallacy of mistaking the section of a zone around 
&he proper nucleus for the nucleus itself, since both will present an 

* Zeitschr. wiss. Mikrosk., xxvii. (1910) pp. 248-56. 
t See this Journal, 1910, p. 257 ; Zeitschr. wiss. Mikrosk., xxvi. (1909) pp. 

5 Proc. Roy. Soc. Med., Pathol. Section, iv. (1911. pp. 111-12., 
353- 77, and 382 ; 1910, pp. 542-7. 1 Knowledge, xxxiv. (1911) p, 59. 
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equally circular figure. This difficulty is usually surmountable by 
examining the wet surface of the grinding at  intervals with a hand lens. 
When doubt still exists the only sure method is to grind the calculus in 
two planes, at  right angles to each other, so as to obtain a sector con- 
sisting of a fourth of the whole ; the centre can then be determined by 
its exposure in both planes. 

After the process is completed, the ground surface is carefully washed 
and cleared of debris by alloning water to drop from a height through a 
cone of filter paper ; the half of the calculus so prepared is excluded 
from dust and alloxed to dry. It is, in the nest place, cemented to a 
slide with solid Canada balsam, a fragment of which is heated on the 
slide over a spirit lamp until it  melts ; and in order to diminish the 
brittleness of the balsam, a small quantity of the ordinary mounting 
solution in xylol is first placed on the slide, the materials being mixed 
after heating by rocking the latter to and fro. The half of thecalculus 
is now placed on the slide, the central portion of which is already covered 
with the melted balsam. A copious effervescence takes place from the 
under side of the calculus, owing to the expansion of the air in its 
interstices. The slide must now be turned over, so that the ground 
surface can be viewed, the calculus being moved about and gently pressed 
until no trace of air remains betwcen the specimen and the glass. As 
soon as the balsam has set, the material is ground away from tbe convex 
side until the chief bulk has been removed. The last and most delicate 
part of the process is the grinding of the section to such a degree of 
thinness as to allow the light to pass through it. This is done, first on 
fine glass-paper, but completed on the hone with water. When the 
requisite thinness is reached, the surface is washed by allowing water t o  
drop on to it through a cone of filter paper ; lastly, when the section is 
dry, a xylol solution of balsam is placed on it and the cover-glass applied. 

CAFFYN,  C. H.-A Bock-grinding Machine for Amateurs. 
[Describes how to adapt a sewing-machine for making petrological sections 

and the method of preparation of a rock section.] 
Knowledge, xxxiv. (1911) pp. 10-11 (3 figs.) ; pp. 74-5. 

(4) Staining and Injecting. 

Staining Blood-films.* - J. Sabrazks uses an aqueons solution 
of medicinal methylen-blue in dilutions of from 1 : SO0 to 1 : 1000, 
customarily 1 : 500, Only the supernatant fluid is employed, and this 
is removed by means of a capillary pipette. The film must be well dried 
and fixed mith osmic acid paper. The films may be counterstained with 
eosin. The eosin solution is made by mixing 5 c.cm. of a saturated 
solution of eosin (franpise pure) in 95 p.c. alcohol with 10 c.cm. of 95 p.c. 
alcohol. 

Demonstrating the Presence of Mitochondria in Cartilage-cells.1 
J. Renaut removes cartilage from the long bones of foetal sheep as soon 

C.R. SOC. Biol. Paris, lxx. (1911) pp. 247-6. 
t Comptes Rendus, clii. (1911) pp. 536-8 (2 figs.). 
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as possible after the ewe’s death. The slice is placed in saline (0.8 p.c.) 
on a slide ; at a short distance therefrom is made a mixture of artificial 
serum and of saturated aqueous solution of methyl-violet 5 B. The 
mixture is then run on to the cartilage. As soon as the slice of cartilage 
becomes violet, a cover-glass is imposed and ringed round with paraffin. 
In  this way a preparation is obtained wherein the mitochondria are 
stained deep violet. When a cell is non-vacuolated the mitochondria are 
massed around the nucleus ; if vacuolated they are scattered and isolated. 

New and Quick Method for Staining Spirochetes in Smear 
Preparations.*-A. A. W. Ghoreyeb uses the following solutions : 
(1) 1 p . ~ .  osmic acid ; (2) Liq. plumbi subacetatis dilubed one hundred 
times with distilled water ; must be freshly prepared ; (3) 10 p.c. 
aqueous solution of sodium sulpFde. The smear is stained as follows : 
(1) cover with osmic acid solution for 30 seconds ; (2) wash in water : 
(3) cover with lead subacetate for 10 seconds ; (4) wash in water ; ( 5 )  
cover with sodium sulphide solution for 10 seconds ; (6) wash in water. 
This process is gone through three times. Following this, the osmic 
acid solution is applied for thirty seconds, and then the specimen is 
washed in water, dried, and mounted in balsam. After the application 
of each solution the mashing with water must be thorough. The 
illustrations are both good and instructive. 

(5) Mounting, including Slides, Preservative Fluids, etc. 

New Mounting Medium for Botanical Preparations.?-S. Bdin t  
has devised a medium for mounting botanical specimens which has a 
refractivity equal to that of glycerin, or with glycerin-gelatin. It does 
not crumple up sections of soft vegetable tissue, and finally becomes 
so hard that ringing is unnecessary. It is composed of gum arabic 
40 grm., loaf-sugar 60 grm., distilled water ad lib., glycerin 10 c.cm., 
acetate of potash 10 grm., lacto-phenol 10 c.cm., glacial acetic acid 
10 c.cm. Tlie gum arabic must be finely powdered, and a solution made 
which will filter easily; the loaf-sugar must be melted to prevent its 
tendency to crystallization ; a thin solution is then made which is mixed 
with the filtered gum-solution, the acetate of potash is then added, and 
the mixture is then thickened in a water-bath. When the required 
inspissation is attained, the glycerin, lacto-phenol and glacial acetic acid 
are added. After the ingredients are thoroughly mixed, the medium is 
distributed into flasks, and these are immersed up to the neck in warm 
water and kept warm in a water-bath for some hours and then allowed 
t o  cool gradually. This procedure is necessary in order to get rid of air- 
bubbles, and it should be repeated on the following day. Finally, to 
every 200 c cm. of the medium 6 drops of lacto-phenol and 10 drops of 
acetic acid must be added. The medium must be preserved in stoppered 
bottles. One of the recommendations of this new mounting medium is 

* Publications Massachusetts Gen. Hosp., iii. (1910) pp. 367-9 (3 figs.). 
t Zeitschr. wiss. hlikrosk., xxvii. (1910) pp. 245-7. 
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that it facilitates microscopical examination of unstained preparations 
even when quite thick, and in this respect is superior to glycerin or 
glycerin-gelatin. 

(6) Xiscellaneous. 

Immobilizing Flies for Microscopic Investigation. "-In his investi- 
gation of Diptera, particularly of the genus Drosophila, A. Delcourt ha6 
made use of some simple devices (fig. 41), by which the activities of the 
animals may be arrested. For rapid identification he uses a glass tube 
flattened towards the middle (1, 2). The alteration in the lumen is 
shown by the diagrams of cross-sections. A small fly, sucked into this 
tube, becomes immobilized in the narrow part, and may then be examined 
under the binocular microscope. When identified, it may be blown out 
into the appropriate receptacle. The second piece of apparatus, which 
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FIG. 41. 

permits of a more detailed examination, consists of four glass plates (3), 
exactly alike, the apposition of which (4) forms a long, narrow, hollow 
pyramid. The fly is placed within this pyramid, at a level determined 
by its size, and while thus fixed may be examined from each side under 
a fairly high power. The plates are simply placed in juxtaposition, and 
secured by an elastic band. This is readily effected by the use of a metal 
matrix, which is withdrawn when the band is placed in position. 

Anthrax Sterilization Process applied to Hides in Dry State.?-- 
This process, devised by A. Seymour-Jones, is reported to be both very 
effective and innocuous to the hides. It consists in immersing the hides 
for 24 hours in 8 mixture of formic acid (1 p.c of 90 p.c. strength), and 

* C.R. SOC. Biol. Paris, Ixx. (1911) pp.[97-8. 
t Pamphlet printed for the author by Bradbury, Agnew and Go., Ltd. (Dec. 

1910) 31 pp. 
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1 part mercuric chloride to every 5000 parts of water. On removal the 
hides are drained, and then transferred to a pit containing a saturated 
solution of common salt for about one hour, after which they are 
drained. 

Self-regulating Siphon.*-W. H. Tait describes a self-regulating 
siphon which is simple in construction and very efficient in use. The 
U-tube bent out of ordinary &in. quill tubing, as shown in the 
illustration (fig. 42), is narrowed at  the point A, and the small piece of 
glass rod C is drawn out so as to fit this constriction. The bulb B, 
sealed on to the top of this rod, 
floats on the surface of the water. The 
U-tube must be so fixed, that when 
the water is at  the desired level the rod 
just fits into A, and so closes the exit. 
If the level of the water in the vessel 
Il rises at all, the bulb is raised and 
the excess of water flows out through 
the siphon. A useful apparatus for 
laboratories when it is required to keep 
a continuous flow of water through a 
vessel in which the level must remain 
con stant. 

Filtering by Aid of the Centri- 
fuge.7-R. Sabouraud and A. Vernes 
state that the difficulties of filtration 
are easily overcome by means of a cen- 
trifuge. They place porcelain bougie 
filters in the cups or buckets of a cen- 
trifuge ; presumably within some glass 
vessel, as the authors remark that the 
apparatus is easily sterilizable. The 
bougies will stand 6000 revolutions a 
minute without breaking, and filtra- 
tion is effected in a few minutes. For 
filtering organic fluids, a collodion sac 
is easily made by coating the internal 
surface of the bougie with collodion. 

Polishing Metallic Preparations for Microscopical Examination.$ 
I n  the final polishing of delicate metallic specimens for microscopic 
examination, it has been found impossible entirely to obliterate the 
scratches without destroying crystalline structure. If, however, the 
following methods are adopted, there will be few, if any, objectionable 
marks visible under a power,of less than 800 to 1000 diameters, and all 
the perfection of structure mill be preserved. After polishing with 

For goat- and sheep-skins the quantity of formic acid is less. 

. 

cp 

FIG. 42. 

Nature, lxxxvi. (1911) p. 45 (1 fig.). 
t C.R SOC. Biol. Paris, lxix. (1910) pp. 620-1. 
$ Communicated by John Mastin, F.R.M.S. 
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various grades of emery, etc., with selvyt or other method, friction 
should be given with the ball of the thumb, following which rice-starch, 
previously ground to a very fine powder, should be rubbed on with 
medical (but not medicated) Tool-such as the pure wool sold by the 
chemist. Where this is not practicable, a piece of soft razor-strop 
leather, or a strip of selvyt glued on a piece of smooth hard wood, may 
be employed, using the starch plentifnlly. The starch must be used so 
plentifully that it does not get heated. The writer has used both pro- 
cesses for a long time past in metallography with the greatest success. 

Metallographg, etc. 

Aluminium-silver Alloys.*-W. Broniewski has determined the elec- 
trical conductivity, the temperature-coefficient of electrical resistance, 
the thermo-electric properties, and the E.M.F. of solution, of a series of 
aluminium-silver alloys. The curves expressing the results indicate the 
existence of the compounds dl,Ag3 and A!Ag,. Confirmation was 
obtained by microscopical examination of the alloys. 

Quenching of Br0nzes.t-The softening effect of quenching cast- 
bronze from a suitable temperature appears to be due to the suppression 
of the decomposition of B solid solution. L. Grenet points out that if 
this explanation holds, subsequent re-heating of such softened material 
should cause an increase in hardness by bringing about the decomposition 
of the solid solution. TWO tin-copper alloys, containing respectively 
15 and 20 p.c. tin, were softened by quenching from 750" C., and, as 
anticipated, the hardness was restored by subsequent re-heating at tem- 
peratures 100" to 400" c. 

Bearing Metals.$-A. Hague discusses the qualities desirable in  
bearing metals, and classifiea the alloys used for this purpose as : (I) rigid 
bronzes ; (2) plastic white metals ; (3) plastic bronzes. The plastic white 
metals consist of hard grains embedded in a plastic matrix. In  the third 
class, plasticity is imparted to the bronzes by the addition of 15 to 30 p.c. 
of lead. The lead does not appear to alloy with the bronze, but to be 
held mechanically ; it  exists in tlie bearing metal as veins of lead. The 
composition and properties of numerous anti-friction alloys are given, 
with much information on the best methods of employing them, 

Behaviour of Copper towards Gases.$-A. Sieverts and W. Krumb- 
haar have investigated the solubility, in solid and in molten copper, of 
oxygen, nitrogen, carbon monoxide, carbon dioxide, hydrogen, and 
sulphur dioxide. The hehaviour of hydrogen points to the existence 
of a solid solution of hydrogen in copper. 1 

* Comptes Rendus, cl. (1910) pp. 1754-7 (4 figs.). 
t Op. cit., cli. (191O)pp.870-1. 
$ Engineering, Ixxxix. (1910) pp. 826-9. 
8 Zeitschr. Phys. Chem., lxxiv. (1910) pp. 277-307 (4 fig..). 
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Ternary Systems.*-E. JBnecke deals with the theory of ternary 
systems, in which the equilibrium diagram shows a ternary transition- 
point. The lead-cadmium-mercury system is considered as an example, 
and photomicrographs are given to illustrate the author's conclusions. 

Cementation by Gases.t--h. Portevin opens a general review of 
this subject, by pointing out that in industrial cementation the part 
played by solid carbon is probably quite insignificant, the cementation 
being effected almost wholly by gaseous carbon compounds. The study 
of the laws governing cementation by gases should therefore precede 
the inveshigation of the much more complex mechanism of cementation 
by solid materials. Gaseous cementation agents may all be regarded as 
following one of the three types : (1) carbon monoxide : (2) cyanogen : 
(3) the hydrocarbons. Each one of these, in presence of iron at a high 
temperature, is capable of deeoniposing into carbon and another gas. 
The lams governing the phenomena are the same in each case, and the 
author proceeds to work out in some detail the theory of the system 
CO - CO, - C, as a representative case. 

A full account is then given of the extensive experimental work on 
cementation by gases carried out by Giolitti and his pupils.$ 

Cementation of Steel.§-F. Giolitti and F. Carnevali record the 
results of experiments on the cementation of two steels, containing 
respectively 0.18 p.c. and 0.94  p.c. carbon, at different temperatures, 
the cementation media being ethylene, methane, carbon-monoxide, and 
other gases. 

F. Giolitti and G. TavantiII describe a method of cementation by 
means of a mixture of carbon-monoxide and dioxide in equilibrium with 
carbon at the cementation temperature. By this method the sharp 
transition from a region of high-carbon content to a region of low-carbon 
content is avoided. 

Cementation in a Vacuum. 7-F. Weyl summarizes previous work 
on cementation, and describes the experiments by which he has demon- 
strated the possibility of the cementation of iron by pure carbon. Small 
cubes of iron, prepared in an electric furnace, and containing 0.09 p.c. 
carbon, 0 . 3  p.c. manganese, were heated in a high vacuum at tempera- 
tures between 750" C. and 1050" C., in contact with one of the following 
varieties of carbon : sugar charcoal, Ceylon graphite, kish, aud diamond 
powder. These materials had been previously carefully purified and 
heated for some time in a vacuum. Microscopical examination of the 
specimens showed that cementation had occurred when a sufficiently 
high temperature had been attained, but the smallness of the amount of 

* Zeitschr. Phys. Chem., lxxiii. (1910) pp. 328-42 (24 figs.), 
t Rev. MQtallurgie, vii. (1910) pp. 859-85 (23figs.). 
1 See this Journal, 1909, 1910, 1911. 
5 Atti R. Accad. Sci. Torino, xlv. (1910) pp. 376-87, through Journ. Chem. SOC., 

j j  Tom. cit., pp. 539-63, through Journ. Chem. SOC., xcviii. (1910) pp. 780-1. 
0 Metallurgie, Vii. (1910) pp. 440-56 (39 figs.). 

scviii. (1910) p. 616. 

April 19th, 1911 T 
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carbon absorbed by the iron indicates that iudustrial cementation proceeds 
chiefly through the agency of gases. 

Influence of Segregation on the Strength of Mild Steel.*-F. Wiist 
and H. L. Felser have studied, in a very thorough manner, the segrega- 
tion in basic Bessemer and open hearth steel containing about 0.07 p.c. 
carbon. Large and small ingots of each description of steel, weighing 
respectively 1000 kg. and 250 kg., were sectioned longitudinally, 
polished, and etched with copper-ammonium chloride ; drillings for 
analysis were taken from sixty positions in each. Sulphur and phos- 
phorus were found to segregate most : carbon, manganese, and copper to 
a lesser degree. While in the segregated regions the static tensile tests 
mere litlle worge than those from the lower unsegregated parts, the 
impact bending tests gave much inferior results. 

Gases in Commercial Steel and 1ron.t-P. Goerens describe8 the 
method he has used for the extraction of occluded gas from steel. Fine 
drillings are heated in a vacuum at 90Oo-95O0 C. The results of numerous 
analyses of the gases extracted from basic Bessemer, open-hearth, and 
other steels, at different stages in their manufacture, are given. 

Grain-size in Iron.$-By heating pieces of steel wire containing 
0.07 p.c. carbon at different temperatures for rarious lengths of time, 
A Joieten has confirmed Stead's statement that the greatest increase 
of grain-size in low-carbon steel takes place in the neighbourhood of 
700" C. Curves are given showing the relation of dimensions of grain to 
length of time of heating at 400", 500", 600", 700", and 850" C. 

Magnetic Properties of the Modifications of Iron.$ - S. Hilpert. 
questions the. separate existence of p-iron, and also suggests that y-iron 
may be magnetic at ordinary temperatures. The change in magnetic 
properties with temperature is continuous, and the thermal phenomena 
which are regarded as evidence of the existence of allotropic modifica- 
tions of iron may be due to changes in specific heat accompanying low of 
magnetic properties. 

Iron-nickel Meteorite.11-W. Guertler combats the view taken by 
Fraenkel and Tammann,T that the iron-nickel alloy of ahich meteorites 
are composed is metastable. The peculiar structure of meteorites is 
held to be due to the extremely slow cooling they h a w  undergone. 

Historical Note on Recalescence.**-T. F. Barrett gives an account 
of the discovery of the recalescence points in iron and steel. The 
01 sermtion by G. Gore, in 1868, of the momentary elongation of an 
iron wire during cooling from bright incandescence, led the author to 
investigate the subject, and in 1x73 the aftergloa or recalescence mi 
discovered. 

Metallurgie, vii. (1910) pp 363-84 (59 figs.). 
t Tom. cit., pp. 384-95 (2 figs.). 
5 Zeitschr. Electrochem., xii. (1910) pp. 390-4, through Journ. SOC. Chem. 

1 Tom. cit., pp. 456-8 (14 figs.) 

Id., x x i s .  (1910) p. 760. 
Zeitschr. Phys Chem., lxxiv (1910) pp. 425-42 (3 figs ). 

this Journal, 1909, p. 785. 
** hature, lxxxv. (1910) pp. 235-6. 
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Theory of Hardening Carbon Steels.*-C. A. Edwards examines the 
available data relating to the hardening of carbon steels by quenching, 
in the light of the phase rule and the theory of alloys, and concludes 
that the hardening is due to the retention of the solid solution of carbide 
of iron in y-iron. The theory that the hardening is the result of the 
retention of p-iron is held to be untenable. The suggestion is made 
that there is no constitutional difference between the so-called austenite 
and martensite. and that the apparent difference is due to the twinning 
of the y solid solution crystals, caused by the mechanical pressure 
absorbed in suppressing the decomposition of this solution into a-iron 
and carbide of iron. The author's views met with both support and 
criticism in the discussion. 

Hardening of Carbon and Low-tungsten Tool-steels.?-S. N. 
Brayshaw lias submitted two varieties of steel to a lengthy series of 
experiments, the results of which are chiefly of workshop interest. Both 
steels contained about 1 * 15 p.c. carbon ; one contained 0.5 p.c. 
tungsten, the other no tungsten. Heating and cooling curves, with 
different rates of change of temperature and different maximum tempera- 
tures, were taken ; the effect of each variable is considered. The range 
of temperature within which the best results could be obtained in 
hardening, was determined. The effect upon physical properties of 
variations in temperature of the steel before quenching and of the quench- 
ing medium was investigated, as well as the effect of length of time of 
heating. 

Slag in Steel.$.-Matweieff, continuing on the lines of his previous 
v-ork, S has investigated the metallographical characteristics of the 
phosphates of calcium, magnesium, manganese, and iron, and calcium 
ferrite. All these bodies may occur in basic Bessemer steel as inter- 
mixed slag. The compounds, either singly, or mixed with each other 
or with oxides, were enclosed in small hollow cylinders of steel closed 
n i th  s eel plugs ; the cylinders were then heated to 1300" C. After 
cooling, transverse sections mere cut and polished, so that both the 
enrelope and the juxtaposed contained matter could be examined. 
Calcium phosphate did not melt, and had no action on the steel enve- 
lope. The other three phosphates were reduced by the iron, and some 
phosphide of iron was formed. As a result of this work, three new 
etching reagents are recommended : 1. A 2 p.c. solution of ammonium 
oxalate, which slowly attacks cementite in the cold, giving a red colora- 
tion after 30 minutes. 2 .  A boiling solution of neutral sodium picrate, 
which colours phosphide of iron after 30 minutes, leaving cementite, 
ferrite, the solid solution of phosphide of iron in iron, and pearlite, 
unaffected. 3. B 2 p.c. solution of ammonium carbonate ; in specimens 
heated in this reagent for 20 minutes on a water-bath, the slags formed 
in dephosphorizing are disintegrated, while the metallic surface is 

* Journ. Iron and Steel Inst ,  lxxxii. (1910) pp. 147-96 (17 figs.). 
t Proc. Inst. Mech. Eng. (1910) 2,  pp. 517-710 (62 figs.). 
$ Rev. IIQtallurgie, vii. (1910) pp. 848-58 (27 figs.). 
$ See this Journal, 1910, p. 794. 

T 2  



272 SUMXIARP OF CURREST RESEARCIlES RELATIXG TO 

unaffected. A scheme for the metallographical identification of the 
compounds occurring in slags found in iron and steel, is outlined, the 
appropriate reagents being given in tabular form. 

Action of Mercury on Steel a t  High Pressures.*-In the course 
of an investigation of the thermal properties of mercury and water 
under high pressure, P. W. Bridgman found that hollow cylinders of 
hardened steel burst at very much lower than the natural bursting 
pressure when the fluid exerting the pressure was mercury. That this 
rupture was due to the amalgamation of the steel was evident from the 
appeayance of the fracture. It was found that the fractured surface of 
steel broken under mercury was amalgamated. Any exposnre to air 
before contact with mercury completely prevents amalgamation. The 
explanation advanced to explain the bursting of the pressure cylinders, 
involves the initial amalgamation of the steel permitted by its state of 
elastic strain. The rapidity with which the amalgamation spreads is 
greatly increased by the action of hydrostatic pressure. 

Influence of Silicon on Cast Iron.t--B. Hague and T. Turner have 
studied seventcen alloys containing 2 . 3  to 2 . 9  p.c. total carbon, the 
silicon content increasing from 0 -  OH to 4 83 p.c. The molten alloy was 
cast in a mould giving a bar of circular section, and simultaneous 
observations n-ere made of time, temperature, and change in length. 
Sections of the bars were examined microscopically, and mechanical tests 
Kere made. The pearlite arrest-point was gradually raised from 
TOO" to 800" C. by the silicon additions, which also raised to a smaller 
extent the temperature of fiual solidification, from 1130" to 1160" C. The 
temperature of commencing solidification appears to be lowered by 
increasing silicon. 

Manganese in Cast Iron.$-H. I. Coe has measured the changes in 
length which occur in cast bars of iron-manganese-carbon alloys during 
cooling from the molten state. Simultaneously with these measure- 
ments, time-temperature cooling curves were taken. Hardness measure- 
ments were made on the cast bars, which were also niicroscopically 
examined. The forty-eight alloys studied are divided into two series, 
the first being prepared from pure white cast iron, the second from grey 
cast iron containing 2 . 4 5  p.c. silicon. Nanganese increased from 0 to 
nearly 40 p.c. I n  the white iron series the temperature of commencing 
solidification was lowered by manganese, but the eubectic freezing point 
was not affected up to 20 p.c. manganese. An alloy containing 4 p.c. 
carbon, 26 to 28 p.c. manganese, 68 p.c. iron, appeared to be a pure 
eutectic, with its freezing point 15' C. below that of the eutectic of the 
pure iron-carbon system. The Ar l  temperature was lowered by about 
20" C. for each 1 p.c. of manganese ; this arrest gradually diminished 
in intensity, disappearing at about 10 p.c. manganese. I n  the grey iron 

* Proc. h e r .  Acad. Arts end Sciences, xlvi. (1911) pp. 325-41 (9 figs.). 
t Journ. Iron and Steel Inqt., lxxxii. (1910) pp. 72-104 (25 figs.). : Tom. cit., pp. 105-413 (25 figs.). 
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series the results obtained were soniewhat different. The manganese 
had no appreciable effect on the relative proportions of graphitic and 
combined carbon until 3 per cent. was present. With higher percentages 
the combined carbon increased at  the expense of the graphitic ; some 
graphitic carbon remained, however, with 17 * 5 p.c. manganese. 

Fixing Objects to Stage.*--. Wawrziiiiok describes a clamp for 
holding specimens. The clamp is screwed to the microscope stage, has 
a levelling arrangement for adjusting the level of the polished surface, 
and has been found useful for holding large objects such as ancient gun- 
barrels. 

Photomicrographic Apparatus.?-F. Robin describes a number of 
modifications which he has introduced into the Le Chatelier apparatus. 
The objective is pointed downwards, and below it on the stage is 
placed the section with its polished face uppermost. The stage has 
movements vertically, and in two directions horizontally ; its level may 
also be adjusted through large angles, and it is capable of carrying 
large and heavy pieces of metal. The apparatus rests on felt, which is 
more effective than rubber in deadening vibrations. The source of 
light is an arc, with carbons set at  right angles ; the positive carbon 
remains in the optical axis, and the crater does not alter its position. 
A11 examination is carried out upon the image projected on the ground 
glass screen of the camera. The focusing movements, as well as the 
other stage movements, are controlled by means of four horizontal rods, 
the free ends of which are below the focusing screen. Oblique illu- 
mination may be secured by moving the condenser and using a small 
mirror ; transparent objects may be viewed by transmitted light. The 
author points out that examination by oblique light supplements most 
usefully the usual examination with vertical illumination ; examples 
illustrated with photomicrographs are given. The applicatioii of micro- 
chemical analysis in metallography is discussed ; methods and examples 
are given. A minute quantity of a solution, obtained by placing a drop 
of an acid or other reagent on a clean surface of the subEtance to be 
examined, is treated with reagents on a glass slip ; the products of the 
reactions are observed microscopically. 

Sulphurous Acid as an Etching Medium.;-S. Hilpert and E. 
Colver-Glauert, in searching for an etching reagent having a purely 
chemical action on iron and steel, have found that sulphurous acid may 
be used with highly satisfactory results instead of the numerous diverse 
etching media proposed for developing the structure of hardened steel. 
The action of these reagents, many of m-hich are complex mixtures of 
organic bodies, is little understood. A useful strength is a 3 to 4 p.c. 
solution in water of a saturated solution of sulphur dioxide in water, free 
from sulphuric acid. Etching is complete in from 7 seconds to 1 minute. 

Journ. Iron and Steel Inst., lxxxii. (1910\ pp. 54-64 (9 figs.) See also Zeitr-chr. 

* Metallurgie, vii. (1910) pp. 312-13 (4 figs.). 
t Rev. 31,18tallurgie, vii. (1910) pp. 503-20 23 figs.). 

Anorg. Chem., lxviii. (1910) pp. 63-8. 
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An alcoholic solution may be used, but is slower in action. The action 
of the reagent appear8 to be essentially the formation of films of sulphide 
of iron, and as different constituents are acted upon with varying rapidity, 
they become coated with sulphide films of different thickness. Photo- 
micrographs of steel, in which the authors claim to have developed the 
structure better with their new reagent than with any other, are given. 
Sulphurous acid is not suitable for steels composed of ferrite and pearlite, 
but is an excellent reagent for all other steels and pig irons. 

Fatigue of Metals.*-J. H. Smith describes a method for deter- 
mining a series of yield ranges by experiment on a single specimen. 
Numerous results obtained on different classes of steels, lead him to con- 
clude that if a material be subjected to stress alternations of high period- 
icity and of fixed range, and compressive or tensile mean stress be gradually 
applied, a yielding condition will be found at a definite value of the applied 
mean stress. 

Measurement of Hardness.?-G. Baume describes a dynamic method 
of applying the Brine11 test. The apparatus consists of a weighted rod, 
suitably guided, holding at  its lower end a harderied steel ball. The 
impression made by a known weight of rod and height of fall on n 
polished specimen is measured. 

Viscous Flow in Metals.$-E. N. da C. Andrade has devised a 
method of loading a wire in tension in such a manner that the stress 
remains constant howver the wire may contract laterally on stretching. 
By loading wires of lead, a lead-tin alloy, and copper in this way, the 
author has demonstrated that, beyond the elastic limit, the extension 
after some time becomes proportional to the time, or the flow becomes 
viscous in character. 

Electrical Conductivity of Molten Alloys.§ - K. Bornemann and 
P. Miiller have determined the electrical conductivity, at  different tem- 
peratures, of numerous alloys belonging to the binary systems sodium- 
potassium, tin-lead, mercury-sodium, mercury-potassium, and others. It 
is shown that indications of the presence of compounds in molten alloys, 
and of the degree of dissociation of such compounds, may be obtained 
from concentration-conductivity curves. The temperature a t  which the 
separation of a homogeneous liquid alloy into two phases takes place is 
characterized by a change in direction of the conductivity-temperature 
curve, and may accordingly be determined by measurements of con- 
ductivity a t  different temperatures. 

Temperature Co-efficients of Electrical Resistance.!\-A. A. Somer- 
ville gives curves showing the variation of resistance of nickel, tungsten, 
molybdenum, and an alloy named nichrome, in the range of temperature 
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The flow is purely viscous right up to breaking. 

0"-1060" C. 
* Journ. Iron and Steel Inst., lxxxii. (1910) pp. 246-318 (37 figs.). 
t Archives des Sciences Physiques et  Naturelles (Geneva) xxx. (1910) pp. 

$ Proc. Roy. SOC., Series A, Ixxxiv. (1910) pp. 1-12 (7 figs.). 
8 MetaLlurgie, vii. (1910) pp. 396-402 (5 figs.). 
I/ Physical Review, xxx. (1910) pp. 5324, through Science Abstracts, Sect. A, 

418-20. 

xiii. (1910) pp. 448-9. 



ZOOLOGY AND BOTANY, MICROSCOPY, ETC. 27.; 

Microscopical Examination of Blast-furnace Slag.* - H. Passow 
indicates the great value of microscopical examination of blast-furnace 
slag for determining its suitability for making Portland cement. Vitreous 
slag is required for this purpose, and while chemical analysis fails to dis- 
tinguish between vitreous and non-vitreous slags, microscopical examina- 
tion of crushed particles gives the required information. 

D uc E L L I E z, F.-Cobalt-silver Alloys. 
Prods-verbaux des sdances de la Socidte' des Sciences 

physiques et itaturelles de Bordeaux, 1909-10, 
pp. 46-8. 

I ,  ,, Cobalt-zinc Alloys. Tom. cit. ,  p p .  102-11 (1 fig.). 
PEIRCE, B.0.-The Resistivity of Hardened Cast-iron as a measure of its Temper 

Proc. Amw. Acad. Arts and Sciences, xlvi. (1910) 
pp. 185-204 (10 figs.). 

The Pagnetic Permeabilities at low Excitations of two kinds of 
very pure soft Iron. Tom. cit. ,  pp. 207-12. 

V I G O U R O ~ X ,  E.-Nickel-silver System. 
Procds-verbaux des sdances de la Socidtd des Sciences physiques 

et naturelles de Bordeaux, 19OY-10, pp. 44-5. 

Tom. cit., pp. 95-102 (1 fig.). 

and of its Fitness for use in Permanent Pagnets. 
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V I G O U R O U X ,  E., & A. Bou~~oN--1Y[ntud Action of Nickel and Zinc. 
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* Stahl und Eisen, xxx. (1910) pp. 989-93 (3 figs.). 


